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Future Role of Neurologists
JOHN W. ENGSTROM, MD, and STEPHEN L. HAUSER, MD, San Francisco, California

Clinical neurologists in the health care system of the future should have a multifaceted role. Advances
in the basic understanding of the nervous system and therapeutics of neurologic disease have created,
for the first time in human history, an ethical imperative to correctly diagnose neurologic disease. In
many situations, the neurologist may function as a consultant and principal physician for patients with
primary nervous system disorders including Parkinson's disease, multiple sclerosis, Alzheimer's disease,
epilepsy, migraine, cerebrovascular disease, movement disorders, and neuromuscular disease. Other
important roles for neurologists include the training of future physicians, both neurologists and pri-
mary care physicians, the application of cost-effective approaches to care, and the support of health
care delivery research and academic programs that link basic research efforts to the development of
new therapy. To be successful, future residency training programs should include joint certification op-

portunities in both neurology and general medicine, and training programs for clinical investigators
should be expanded. Despite its threats to specialists, managed care should also provide opportuni-
ties for new alliances among neurologists, other specialists, and primary care physicians that will both
improve patient care and increase efficiency and cost-effectiveness.
(Engstrom JW, Hauser SL: Future role of neurologists, In Neurology-From Basics to Bedside [Special Issue]. West J Med
1994; 161:331-334)

Diseases of the nervous system occupy a prominent
place among medical illnesses in terms of their fre-

quency and the emotional burden they place on patients
and their families. The enormous financial cost of neuro-

logic diseases-estimated in 1992 at more than $400 bil-
lion in the United States-reflects the profound effect
these disorders have on society.' With the aging of the
population and the increasing longevity of persons with
cancer, heart disease, and other disorders, the number of
patients with neurologic disease will further increase in
coming years.2 New and effective treatments, available
now or in the near future, will add additional pressure on

the medical community to diagnose and treat neurologic
diseases efficiently.

The neurologic method, consisting of diagnosis by
careful neuroanatomic localization of symptoms and signs,
is most effectively applied by experienced practitioners.
Skillful application of the method requires, for all but the
few most capable, frequent repetition. The blind applica-
tion of neuroimaging and other diagnostic testing methods
will not compensate for deficient skills in clinical neuro-

logic assessment and will add substantially to the cost of
care. As a result, it is not surprising that many physicians
are uncomfortable in evaluating neurologic problems.

These considerations might translate into self-confi-
dence among neurologists and optimism over the future
of the specialty.3 There should be a growing demand for
neurologists, who currently represent only 1.5% of all

physicians and whose clinical ranks are reduced by 10%
of neurologists, compared with 3% of physicians at large,
who are primarily or exclusively engaged in biomedical
research.' And yet, some well-intentioned assessments of
health care needs tell us that there is a gross oversupply of
neurologists and that we need to reduce their numbers
dramatically, perhaps by twofold to threefold.4'5 Some
successful managed care programs employ a few neurol-
ogists who serve limited and clearly defined roles in their
systems. Canada is currently training six neurologists a

year nationwide, a tenth per capita of the number ac-

cepted each year in US training programs. Regardless of
which supply estimates are correct, a fundamental change
in the nature of patient care provided by neurologists is
likely to occur. One cannot assume, without proper plan-
ning, that these changes will necessarily result in im-
proved or more effective patient care. Any conclusions
regarding the need for neurologists are dependent on the
assumptions used to define the future role for neurologists
within the health care system.

Societal Needs and Public Policy
Public policy aimed at reducing the number of spe-

cialists in clinical medicine is being driven by concerns
over the cost and accessibility of medical care. Neurology
will be affected by the anticipated reduction in the num-
ber of specialists and must evolve within the new health
care environment.'4
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The future role of specialists will be determined by the
broad needs of patients and society.9'"0 Patients' needs in-
clude improving clinical results by reducing mortality and
increasing the quality of patients' lives." The needs of so-

ciety include reducing the cost of medical care and devel-
oping improved methods for preventing and treating
disease. These goals will require a commitment of re-

sources for four purposes:

* Cost-effective methods of health care delivery must
be developed and implemented;

* Residents in neurology and in primary care must be
trained to apply cost-effective approaches to the use of di-
agnostic technology and therapy;

* Academic programs must support and train physi-
cian investigators expert in designing and implementing
clinical research relevant to health care delivery; and

* Comprehensive academic programs that link basic
research efforts to the clinical care of patients must be
protected to foster the continued application of new

knowledge to the development of cost-effective preven-

tion and therapy.'2

Our discussion of the future role for neurologists in-
corporates these considerations and addresses several
questions: Should neurologists function exclusively as

consultants? Is there a role for neurologists as providers
of primary or principal care? What type of neurologic
training should be available to primary care residents and
physicians in practice? Are outcome data available to sup-

port an increased use of neurologists in the health care

system? How many neurologists are needed to deliver
quality health care? The answer to the last question de-
pends on many factors, including a description of the
range of tasks done by neurologists and evidence that
neurologists make a difference in the diagnosis and man-

agement of neurologic disease.

Neurologist-Consultants
The traditional role of neurologists has been to pro-

vide consultative clinical services to patients and referring
physicians. Three developments have changed this tradi-
tional role. First, dramatic advances in our understanding
of the pathogenesis of many common neurologic diseases
have been coupled with the development of new (and
expensive) diagnostic methods. Second, therapies for
neurologic disorders such as epilepsy, stroke, multiple
sclerosis, headache and other chronic pain syndromes,
Parkinson's disease, and neuromuscular disorders have
increased in number and effectiveness. These two devel-
opments have created, as never before, an ethical impera-
tive to correctly diagnose neurologic diseases. Third, the
emergence of neurology as an independent specialty that
treats patients with neurologic problems has isolated pri-
mary care residency trainees from adequate exposure to
neurologic problems. These developments have resulted
in a greater role for clinical neurologists and a reduced
role for primary care physicians in the care of patients
with neurologic disease.

Neurologic care is neither primary care nor solely spe-

cialty care. Neurologists currently function as the princi-
pal physician for many patients with long-term neuro-
logic illness. Principal care refers to patient care provided
by a specialist for a patient's principal medical illness or
set of related problems.'3 Principal care is not primary
care. Examples of neurologic disorders for which neurol-
ogists may provide principal care are Parkinson's disease,
multiple sclerosis, Alzheimer's disease, epilepsy, mi-
graine, cerebrovascular disease, movement disorders, and
neuromuscular disease. The role of the neurologist as a
principal care provider does not diminish the role of the
primary care provider. The role of the physician who pro-
vides a patient's primary care does not diminish the role
of the neurologist. In fact, there is a great need for pri-
mary care physicians and neurologists to work together,
both in the care of patients and the education of future
physicians.

Neurologic Training for
Primary Care Physicians

As of this writing, many managed care systems have
assigned substantial clinical responsibility for the care of
neurologic patients to primary care physicians. How
might neurologic instruction of generalists-in-training or
practicing primary care physicians be accomplished?'4
The five components needed to establish an effective
training program are faculty, primary care residents, an
ambulatory care training facility, resource support for a
new educational program, and a commitment to investi-
gating the cost-effectiveness of diagnostic and therapeu-
tic interventions.

There will be a central role in the future for physicians
dually trained in primary care and neurology to teach and
provide patient care and to serve as role models for neu-
rology and primary care residents.'5 These specialists,
trained in internal medicine or pediatrics as well as neu-
rology, will function comfortably as both consultants and
principal physicians. Some of these physicians will also
be trained in modem methods of epidemiology, biostatis-
tics, public health, or clinical trials design. Such physi-
cians are currently in short supply and high demand.
Many have trained in a haphazard or inefficient way, in
contrast to the well-organized training programs that
characterize the education of most laboratory-based
physician-scientists. Comprehensive training programs
specifically designed to provide these skills must be de-
veloped, improved, or expanded in size. These clinical in-
vestigators, equipped with modern tools for clinical
research, will be uniquely positioned to obtain grant sup-
port and to lead academic clinical programs. They will be
among the most valuable assets of a competitive program,
and this career path should prove to be increasingly at-
tractive to future generations of academicians.

Expanding joint certification programs in neurology
and a primary care specialty will help to encourage this
career path. Joint certification already exists for pediatrics
and child neurology and could be formalized also for in-
ternal medicine and adult neurology. Joint certification
programs can provide medical students and residents with
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important role models that foster effective teamwork be-
tween primary care and neurology physicians. The great-
est challenges to implementing these proposed changes
are the financial costs of implementation and the barriers
that have traditionally segregated patients by diagnosis
and along hospital departmental lines.

Outcome Data and the
Role of Neurologists

There are specific circumstances in which the use of
neurologists positively affects the outcome of neurologic
therapy or the cost-effective use of diagnostic technology.
Although mortality end points provide the most specific
measures of therapeutic success or failure, neurologic dis-
eases frequently result in long-term disability and lowered
quality of life rather than death. The quality of life can be
difficult to measure, but specific interventions that rely on
the unusual skills of a clinical program or a person can be
measured and expressed as a therapeutic or diagnostic
outcome.

The beneficial results of a surgical procedure to alle-
viate the seizures of a patient with intractable epilepsy
provide evidence of the effectiveness of clinical programs
made up of neurologists.""'8 The most successful epilepsy
surgery programs carefully select the patients most likely
to benefit from surgical intervention based on features
such as evidence of previous maximal medical therapy,
localization of a seizure focus, the extent to which
seizures impair the lifestyle of a patient, a pathologic sub-
strate for seizures, and the likelihood of postoperative
complications. Approximately 50% to 70% of properly
selected patients with temporal lobe epilepsy are free of
seizures after the surgical procedure. The resulting eco-
nomic and medical care savings over the lifetime of a
patient are likely to be substantial. Outcome data for dif-
ferent epilepsy surgery programs can be compared to de-
termine which centers might be designated as "centers of
excellence" in a new health care system. Outcome data
are also available to support the benefits of specialized
stroke units and intensive neurorehabilitation.9-25
A similar analysis can be used to evaluate the cost-

effective application of neuroimaging.26'27 For example,
the cost of a magnetic resonance imaging (MRI) scan of
the brain is about six times the cost of an initial history
and examination by a neurologist. The number of neu-
roimaging procedures ordered by primary care physicians
is increasing rapidly. Some studies suggest that primary
care physicians may not order neuroimaging studies in a
cost-effective manner. If the use of brain MRI can be re-
duced by one of every five scan requests, then a screening
neurologic history and physical examination will be cost
effective. Reducing the number of MRI scans could prob-
ably be achieved with little or no adverse effect on public
health.

Any algorithm or practice guideline for the diagnostic
evaluation of a neurologic symptom or sign will assume
that a competent neurologic history and examination have
been done. In a practical sense, "gatekeeping" for neu-
roimaging procedures should rest exclusively in the hands

of physicians who possess these clinical skills. In addition
to neuroimaging, many other important questions regard-
ing the appropriate use of diagnostic technology applied
to patients with neurologic disorders are worthy of inves-
tigation.

These guidelines and measures may be of secondary
importance for some. Neurologists must work with con-
sumer groups to foster the development of clinical prac-
tice guidelines that balance quality of care with cost of
care. In a survey from 102 managed care organizations,
six factors were ranked for their importance to the success
of managed care (R. Winslow, "In Health Care, Low Cost
Beats High Quality," The Wall Street Journal, January 18,
1994, p 1B). The percentage of managed care organiza-
tions that ranked each factor either first or second in im-
portance were as follows: price, 69%; patient satisfaction,
50%; access to physicians, 31%; quality improvement
processes, 20%; national network affiliation, 11%; use of
clinical practice guidelines, 10%; and publishing results,
9%. Clinical practice guidelines and publication of out-
come measures were perceived as less important factors
influencing the success of managed care. A strong voice
for quality-of-care standards as measured by patient out-
comes and standardized by clinical practice guidelines
needs to be encouraged among consumer groups and
health care professionals.n

How Many Neurologists Are Needed?
Considerable disagreement exists about the number of

neurologists required to serve the needs of society and pa-
tients. The source of disagreement is buried among the as-
sumptions used to project neurologic personnel needs.
For example, early reports suggesting that the supply of
neurologists was outstripping need were based on several
assumptions. First, the dramatic growth rate in the num-
ber of neurology residents during the 1970s was expected
to continue. In fact, the number of neurologists complet-
ing residency training annually reached a plateau in the
late 1970s.29 Primary care residents were expected to re-
ceive more clinical neurology training in the future.
Menken predicted in 1981, "As more primary care physi-
cians graduate from programs with greater emphasis on
diagnosis and treatment of neurologic illness, the total
demand for neurologic consultations will be less."4'P2400
He clearly recognized the requirement that primary care
physicians develop adequate skills in neurologic assess-
ment to decrease the demand for neurologic consultants.
During the past decade, however, the formal neurologic
training of primary care physicians appears to have de-
creased rather than increased. It thus appears that the ed-
ucation of primary care physicians may conflict with
assumptions of managed care and threaten the level of
care for patients with neurologic disease.

An accurate projection of neurology personnel needs
has been limited also by the failure to recognize the effect
of the growing number of older Americans.2 The number
of adults older than 85 years will approximately double
from 1980 to 2020. Currently, 15% of men and 25% of
women older than 85 years require nursing home place-
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ment because of illness and disability. The prevalence of
dementia reaches 28% at age 85 years and older. The de-
mand of these senior citizens for neurologic services in
the future will be considerable.

Recent estimates of the need for neurologists have
ranged from a low of 5,000 to a high of 16,000.5-7 The cur-
rent "supply" is about 13,000. The disparity between high
and low estimates of need reflects multiple uncertainties.
The future role of the neurologist is not defined clearly.
The number of neurologists per capita differs by about a
factor of 10 in different regions of the United States, from
a low of 1 per 100,000 in Wyoming to a high of 11 per
100,000 in the District of Columbia.' These dramatic dif-
ferences suggest that neurologists may be used in various
ways, depending on supply. There are little data assessing
how neurologists currently spend their time. For example,
board-certified active and retired neurologists are in-
cluded in the same estimates of future need. Furthermore,
time spent in academic activities or those not involving
patient care is not assessed. It is not clear to what extent
accurate projections of neurologic personnel needs can be
made from the incidence of neurologic diseases alone.
For example, a careful evaluation by neurologists of
symptoms that do not ultimately reflect structural neuro-
logic disease (for example, chronic fatigue or pain) is ex-
tremely helpful to patients and primary care physicians.
These patients are not included in need projections if the
projections are to be based solely on the known incidence
of neurologic disease. Reliable projections will also de-
pend on two additional unknown variables: the number of
neurology residents who will be trained in the future, and
the adequacy of neurologic training for primary care
physicians.

It would be unfortunate if the role of neurologists in a
new health care system were to be confined to consulta-
tion services only. The unique skills of neurologists place
them in a useful position to provide emergency or contin-
uing care of patients with neurologic diseases. Examples
of the former include stroke and other acute neurologic
catastrophes that require intensive in-hospital care. Exam-
ples of the latter include the participation of neurologists
in team settings for the care of patients with chronic ner-
vous system diseases including Alzheimer's disease, mul-
tiple sclerosis, Parkinson's disease, epilepsy, pain, and
neuromuscular disorders. A rapid growth in the number
of effective therapies for these disorders will further in-
crease the appropriate role of neurologists in neuroreha-
bilitation and other long-term-care settings. To thrive, the
specialty will need to demonstrate the effects of its ser-
vices on outcome and cost and to work effectively with
primary care physicians in the managed care arena.
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